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(54) LIQUID CRYSTAL COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a liquid crystal composition 
having improved temperature dependability in 
threshold voltage by using a plurality of optically 
active substances which have different 
temperature dependability of positive or negative 
in the rotation of cholesteric phase induced 
when it is added to the nematic liquid crystal, 
but the same twisting direction. 
CONSTITUTION: The object liquid crystal 

composition comprises (A) an optically active f N ^ ^ 

substance of the formula I (6-membered rings A, ''-*<-(&}, T KwJ, **i$*j)- w 
B, C are benzene, cyclohexane, pyrimidine ring 

or the like; 1 , m are 0, 1 , 2; n is 1 , 3; X is a single n 
bond, CO, COO, CH2; Y, Z are single bond, COO, 
CH20, CH2CH2; R is a 1-1 5C alkyl, cyano; R1 is 
a 2-1 0C alkyl) and having positive temperature 

dependency in the rotation of cholesteric phase induced, when it is added to a 
nematic liquid crystal and (B) an optically active substance of the formula II (6- 
membered rings A1, B1 and C1 are the same as ring A; X2 is the same as X; Y2, 
Z2 are the same as Y; W is a single bond, COO; p, q are the same as 1; r is the 
same as n; R4 is the same as R; R5 is the same as R1) and having the same 
direction of spiral twisting as that of component A and is negative in the 
temperature dependency. 
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Ci«-en-?n^^^>if>3i. ->^D^+h>^ 20 (no ^^n^^^T^o, a3fc^H£&st££ 

p ^<t^a k^n^nsftftic 0,1 &?t\* 2 <z>m&*. ft trzx^&ton&mzv-i&jZ cvi) Tin sn* 

r»l«%:»2a>Sft^U (p + a + r) (Dfettl fc<&4*re&£, 2Hft&ftJ&». 

ELh4KTT?*tK steO, 1, 2, 3£fcfci;4£^ [0 0 15] 

U X2tt#Jg^ -O-, -CO- -COO- - Hfcll] 
OCO- -OCOO-, -OCH 2 -^»-OCH 2 * 

CH 5 




CH, 



! n 5 



CM) 



[0016] (III) 5£«K attO, l*fe«2©SS 
bttl*&»2©fi»*-€-n^?n^U (a + b) 
<D«tt2*&tt3-e*D, a = 0©£i*Vt 141**1^ & 
*U a*«l *&tt2CDtSV 1 tt-COO-. -OC 
O-, -CH,0- -OCH,-tfttt-CHiCHi- 
£j*U R \mm&. 1 ~ 1 5 OTA^JUI^ U < fctr* 

1 0 o&mtDTfr&im&mT. (vd 5**:*5v>t, g 

»0, 1*&«2©S8&£, httl*fctt2©fiSc=fe^ 

n-ensu (g+h) oit«iKJ:3«TT»o. g 

= 0©t*V4ttflUS^**U g*tl*fctt2©t^ 

v<a-coo-, -oco-. -cHaO-*&s-o 



cm-sst. w, (±*«g^-> -O-Sfctt-COO- 

u r» K^sa 1 ~ 1 5 or ***** u < «r 

(5) (2) SUfefctt (3) *fc*Vvr. filial 

(III) t*Sn5ft^«tf*0, 8tfte3*ffitt«>»£S 

^tr-5^«tt»R**«i3©-«s (vii) Tigsn 

CO 0 1 7] 
Mti2] 
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(10) 



17 



CH 3 



^M¥7-2 5 8 64 1 



18 



(I) 



K 



O CH, 

CO-CH-R 8 
* 



(M) 



COO 18] (III) iC+. att0> l£fctt2©£S 
bli 2 ©SS^-en-^n^U (a + b) Iff 

©ia2*fc»3t»0, a = 0©i#Vi«l|Mg-&<& 
3rU ai51S&tt2©tgV,«-COO- -OC 
O-, -CHiO- -OCHi-S&tt-CHiCHi- 

1 0 ©itt^©7;mF^Si£^-r. (VII) 5CIC43V>T. 
IttO. l*&«2©®8c£. j ttl*fctt2»«E»& 
^tl-^n^U (l+j) 0fflBl£U:38tTT»D. 
i = O0>££V s [Ji|Mgr&£5nU 1**13;&K2©£ 

tVsft-coo- -oco-. -CH 2 o-*fctt-*a? 



♦ocHi- s^-r. r 7 \zm.m&. i ~ 1 5 ©t^^s* 

&fa7JP^*+->SS*U R»ttgUiSR2~l 0© 
(6) 8&iB© (2) (3) JBK^^T. Si® 

«g©iafttfe#tt* ie t-r z^mm>'s.ifim£v>-m& 
(iv) Tr^^n*fl:^!ft7?»o> m^^mmmt.^ 

fr-5%^JStt«iR^s©-«iC (vi) -e^sn-Bft: 

[0 0 19] 
[ft 13] 



T CH, 



OCH- 
* 



(IV) 



CH S 
I 

-CH 2 -CH— C 2 H C 



(VI) 



[0020] (iv) a;*. c*«ttXdB-e-n^no*fe aosstt-ocHj-s^-r. WittHMg^. -o-tsfca-c 



«i©»iss^u v a tt#iig^ -coo-s&s 

OCO-^SU T 1 . T», T»*J:CXT 4 tt-en-etia 

• s^^sc 2 ~ i o (oum<o7)v*)vm&jjiv. r* as 

1 ~ 1 5 ©T^+Jl-St) U < «7;^P*^->3^ 

^r/ssfcttAoy^jg^fc^-r. (vi) stKisn 

T. g«0> l*fc»2©Sft^ httl*&«2©S 
Stfc-Wen^U (g+h) ©«ttlK±36lTT» 
D. g=0©t^V4«*«S^*^U g*tl*fctt2 
(OtSV«tt-COO- -OCO- -CH2O-S«:«40 



OO-SSU R«ttsSHSJ£l~l 5<Z>7)V*)V&*>V 

(7) we© (2) o) atzfetvc mm 
«©*&«»#& * ie t -r *)t#stt«ma*»ia©-«5£ 

(iv) -cgsnafc^ftD. aftfffiit»st&t 
^©^acn*(RJ*^-T. *^siiaie©s««#tt&a 
fr5*^flHt«iR*^E©-)B!SC (vii) tsans 

[0 0 2 1] 
[ft 14] 



t _2 T s T* CH 3 



CN) 



CH, 



(VB) 



[0 0 2 2] (iv) c^t^d^n^no^ 



50 
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(11) 



#M¥7-2 5 8 64 1 



19 



1 fctgissc 2-10 a>mm(Dr)v^r)vm^ u r 2 «^ 

iR§S 1 - 1 5 OTJWl'Sfc 1/ < tt7;V*^**S/36, 
^7/S^fe«ADy>M^^*ro (VII) Sl^^Vi 
T* iteO* l^tt2 0i»^ j^l^fc^2<DlE 

a^n^n^ u ( i + j ) <om\z i K-b 3 srrcfc 

<35tfV 5 «-COO-, -OCO- -CH20-^fc 

li-ocHi- £^t\> r 7 te©t35» i-is <dt;p^;v 
g£fc«7;v*;w:**^g£^u r 8 «^*is2-i* 

CH 



20 



3 ✓ _ 



V s - */e 




(8) ffifgBcO (2) (3) *fc*V*T, 

(V) T*sn*tt»T»D, K^^SttttfHiie^ 

[0023] 

[ftl 5] 
CH 3 

I 



OCH-R 1 



<V> 




[0 0 2 4] (V) 5£*, eteO* l£fcfcJ:2 0>&£Sc 
f fcU££te2cDM*£^n^n^U (e + f) 
0>*«lRi:3aTT*tK e = 0CD£i*V 3 «$i*fr& 20 
£t*U e*U^lj:20^V3«-COO-^tt 

-ch 2 o-^t. r 1 & £tfR 3 fc£-£n^na:ftfc& 

gflft 2 — 10 Oit^CDT^J^^^-ro (VI) j£K:*5 

*8t**n*n*u* (g + h) <D«4ia±3aTT 

g = 0<Dfc*V4tt*tt^&5RU g*l*fctt 
20[)<i:€rV4«-COO-, -oco-. -ch 2 o-$ 
fcli-OCHj- *^To Wi -O- 




CH 3 

W^CHj-CH-CjHg (VI) 

^COO-^U R 6 feJ:SHStftl-l 5©T**^**> 
(9) iWSBtf) (2) 3H*fctt (3) ^fc*V>T, MB 

£T*X^*<«jWHB©HIS« (VII) "C*3*U5 

[0 0 2 5] 
[ftl6] 

CH 5 

OH— OCH-B 1 (V) 




[0 0 2 7] (V) a:*, ettO* 1 ££:te2 0>lEft 
f \*l$Ht\*2V>m&**:n*n*;V* (e + f) 
0«tel«±3£tTT&D* e = O0<hi§rVjtt*l5-& 

-CH 2 o-^t. R»**tfR f tt*n*w«fi:fciii 
2 - i o <DitjgoT;v^;v»S:^-r. (VII) SCfc 

*5V>T* ittO, l*fctt2(Dlk^ Jttl*fcl*2 

<Dai**-en^n^u <i + j> <o««ijk±3«t 

i = 0©fc*VsH**&*3?U 
tt20tf?Vsli-COO- -OCO- -CH2O- 
^i-OCH 2 -^t. R 7 «jR*IS1-1 5<dt;p 

— 1 0 <Omm<D7)l'*r)l'£&7tt'. 

do) =ii/x*u?*ttaitmH*. ^siaa«K 



O CH 5 
^— CO-CH-R 8 (VI) 

nrv^v mgo (2) 3«fcv»u (9) aovi-rns^— 

40 (11) n 1/XrU y jr«©«atft©SflE*fiFtt3»* 

«nrv>s, i9Ba<z> (2) Mfc^i, (9) aowm* 

[0 0 2 8] #f69J<&Sg=tt, 

( 1 2) ir«»fc«»Ufc»fc«BSn*a 
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(12) 



4$R!¥7-2 5 8 64 1 



21 

T^T, ftmms l-4 3K3$ft£, R (-) -2 

[0029] 
[flU7] 

O CH 3 



2? 



*TtrM^©^2^-e^L^#«tt^SC- l<Dx- 
^t>^UT^Vi^. 3fc^te^S*B-l£^niL££l* 

10 [0 0 3 0] 
[»2] 



[0030] &m&<D*^y>/ AizWimv* 

2CP" -1 (t 1 )-P^ 1 (t. 



-1 



)3 



100 



2/ *1~*2 

&*^Oifc£-*C-2 
[0 0 3 3] 

Mbi 8] 



(4). 



[0 0 3 2] (4) scic^wsp- 1 (t) asset ic* 
tt£J^lHlfig(D<re&*. (4) SCfciOSMMbUfclSlHl 
IgODfiS^ttAP- 1 (2 0-4 0) ^MtCfc^T^n 

ftHtbT^^B-l^DPL.^m^OAP- 1 (2 ^ 
0-4 0) Qftttl. 9 3-C&D. tt&<DlZ#>{k'&®tC 
- 1 £*iaUfc&J&%T«- 0.48 £UZ>. Iff 

^sm^a i o oases*::. «veru it^ms 

o 



O CH 3 



c < H i j 



(C-2) 



[0034] ©l. 5aaa8ts^to-ftTi9E©iad6<» 

A10 0a*aiC»JnbT^T^-yi'iatSffl^'»MSPI 

W 1 



[0 0 3 5] 
[fgl] 





CO 


20CKS* 
(«P> 




(^4 




7 0.2 


2 7.8 


1.4 9 


-7.3 




7 1.5 


2 5.6 


1.9 3 


-6.0 




7 1.8 


2 5.B 


-0.4 8 


-9.3 




7 2.4 


2 5.2 







[0 0 3 6] SS13Sfc43V>T> AVth/AU*&5$ [00 3 7] 

(5) \z&r>fem2ft*v&\,wnm<»&m&fr&z& [»3] 
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23 



th 



(13) 

VthCt, )- v th ct 2 ) 



#58^7-2 5 8 64 1 



24 



At 



X 1000 



(5) 



[0 0 3 8] aflE*NI336*S 

A P 1 #IET**ffiJ^N:&J;tf 

•NfcMtStt^t U?£VsKl<DAVXh/At(Omt 
5Kl»J&»Nfek J2E|DltB(DMStt?^ttAP- l ^iE^^^ 

s^bTtttaiao (no - (v) a>5Sr*sn**fr&» 

[003 9] 
[4:19] 

— OCH-R 1 
* 

[0040] ^^^^^gttgpe^wr^tv^ciiT* 



rams*. «*gtt«tt»x««»or^3- 

[004 1] 
C«I2 0] 



CH, 



[0 0 4 2] ©0. 5 7m»*£^(D** : r^^i£,S 
A ICS'S- LTSsftJ BUB P * 1 cDS^tfc# 

* 5 hic«t. m 5 Hfc^viT, (m i x i ) xm 

^tt^fSB- 1 2: C - 3 fcB^LTflMP L 
(B-l) «^#^fe«MB-l*#3a^0. 4 311 

xttb^«d«. (c-3) \z{t&toc-3&mn-v 
o. 5 7S«%^u^»&oiei6iigp-t(oiasft#tt 
fc-en-^n^-r. *5B*& (mixd 

IWB-1S0. 811Xt3mHHWC-3ftO. 
)t8^fi(5lffiP- l (DMft$ttS»50© (Mix 

%mtovi±m<gt*m smv> (mix3) iz^-r. (m i 



30 x 2) £ (M I x 3) tTTttMflea>Ji#a:*lCjSlllHrtBP 
oTV>2>. CO^tlt B-ltC-3 ©S-ott^S^ 

sstc* &rF\z7*-rwmi®6 i-4 3ic^$n^ 

40 2 

[0043] 
[ft 2 1] 



CH, 



1 7 CH@)hOC -^^H^-OCH-C.H, 3 



[0 044] £0. 
SC-4 
Hfc2 2] 



a-CaH 



4 8 max £&TK^tt^te«5 



50 
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(14) 



CH, 



och 2 -ca-c 2 H 5 



26 



[0045] cdo. 5 2n&%*m&v>*^v?m§h 

#tt&|g 6 W\Z*-r. m 6 0fc:feV>T, (Mi x 4 ) 12 
3fc^tt««B-2£0. 481I^tC-4S0. 5 

2mR%£&m&\sTWimvit)&&&. <b-2) isae 
(c-4) ^jsea»c-4^ato. 52 

i x4) ttP- l ©fi«fcJ;3«tea^£&v>. 3te 

£0. 2Mfi%^^UT^V^-;^a^%AlC« 

Jnu^^ifiEiHiigp^cDia^tt^ft^eH© (Mi 

x5) IC^-T. 3te^&*«B-2CD*£l. 0 

Ma%^Jmbfca^&S6 0O (Mix 6) l£7*t\ 

(M i x 5) £ (Mi x 6) Tteia^_h#<h*i£i&Hj 
t&P-'^&fc^^fcoTV^ B-2 0it^J||^. ^ 

B-2 «hC-40^it^^^^Cli:^a;D> J£0tB 

p- 1 <nmm&ft&&m£—fe<Dm&BMm<D±frLmz 
&mz±& <tzz>£izL?> it-emmmz &m\zu>bn- 

(la) > -«5£ (lb) (ic) Ttk 

[0 04 6] 
Hfc2 3] 

— OCH-R 1 

C0047] s*-r*ft#«tt4Mi£m>*i«. ^afc 

©ft^&fcHfcjg^LTiSJllLfcWS- <SS5g|#Jl) 
T? fe» **:3!!fcSac*»**ISIi!tB P- 1 ifi J; 0 t V 

«S>l&*£«r©iaaE£fcfc «fc s @* tr ? ^©gfc& S a 

9l©iRSffl/»8j©->&©J«2- 1 l/Tffl V>5*X*3fc#«tt 
*«©*, 898B© (la) . (lb) $3,fclX (Ic) ©- 
«^T&Snsfl^&»£:L.T«. ME© (III) 55, (I 
V) sSfeitf (V) l-^^T**** 

V>. 3;fc. *>5-;5©3K#«#4&HiLTi91B©-JK5£ 

(id t&i<nzfi:&miivx\z, 89E© (vi) 
xt (vii) ^T&stx^fc^ftjwaMiTrifcs. cne® 

(1) (III) SC-eVi*J-OCO--C*-5ft^<»W:KT #) 



fc^f Jc'SJcbT^-C^S (&MPB6 1 -4 3# 
18) . 

[0048] 

HK2 4] 

CH, 
HOCH-8 ' 

CH3-@-SOjCH-R' 
R»-OC-t<S> 



CH, 



1 



NaOH 



H-OC 



I 



•OCH-R 
* 



OH 



CH 5 



[0 049] (2) (III) STCVi^-COO-^^ 

tt&tomzok 5 \z tr^f^. 

MK2 5] 



HO- 



CH, 



R-^COO^hOCH-B' 
[0 0 5 0] (3) (III) ttViifi-CHiO-&1t 
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«-OCHi -T* 6 1-6 363 3 
(4) (IV) STV 2 ^-COO-^D> T 1 , T 2 43 

£«k *s<fctf (iv) Stv 2 ^-coo-^r), T*£ 
T ! o-^ADy>Hft*o, *te&&T«*ij:tfT« 

(^©6 1-21005 6) . 
[00 5 1] 
Kfc2 6] 





CH 3 

CH 3 -(^S0 3 CH-R 1 




(15) #Kf¥7-2 5 8 64 1 

28 

[0 0 5 2] 
[ft2 7] 




[0 0 5 3] (5) (V) aTVi^-COO-^Sil: 

[0 0 54] 
Mfc2 8] 
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(16) 
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29 

Ho4(0))— COOH 

CH 
-C 

R 3 ~C HO-^^)^C OOH 



30 



~r 3 

R*-CHOSO„ 



<^CH 2 0^<g)^OH 
<g)-CH 2 0-^g>)joiH-Ri 



I 



* s -£»-((§>)r<»M 
L. 



Pd/C 
CH, 



H0 ~^@)r4 H - Rl 

I 



CH, 



CH- 



[0 0 5 5] (6) (V) jTe = 0, f = 2TV 3 ^ 20 

CO 0 5 6] 
Mt2 9] 

CH* 



OHC 



OOH 



OHC 



CH 5 -^-S0 3 CH^R 1 
CH 5 

HO-<g)-^-oifl-R^ 



30 



QOQjL 



CH 3 
CH, 



CH, 



R 5 -Cfi-OS0 2 ^^-CH 5 



CH 3 _ CH 5 
R 5 ^HO-<g>HgH>iH-R , 



[0 0 5 7] (7) (VII) ST?V 5 ^-oCO-T»5 
{£&mt&mVB6 0-149548 fcasSn*. ^<D& 

[0 0 5 8] 
Wfc3 0] 



40 



OHC -^@^COOCH-R 8 
HOOC -^^^-COOCH-R 9 



S0C£ 9 



ctoc 



COOCH-R 8 



R 



9H 3 

' ^OMrOOC-KOM^CK^H^K 8 



[0 0 5 9] (VI) S;T?V4*t-OCO-T*D. Wi** 
-COO-T?»5ft^«t4^tt2 

50 »-r*Ct*f??#5. (VI) 5S££tt (VII) 
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(17) 
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31 



32 



nzt&z)fc<D{k&mzi\imztvT:^z>. *o>—u*m2 * coo6oi 

* 2 m 



& fa 


m & * 


BOH* SiJAs* CB-15 


nc-©^)>-ch 2 -£h-c 2 h 5 


1*3 ± C-15 


CH 5 


> * 81082 




n ± S8ii 


& 6 


^ * y CM- 19 


o 


|S| J: CM- 20 


CH 5 

O 


m ± ER-M 


CH 5 

NC H^OC-^-OCH 2 -.tH-C 2 «, 
0 



[oo6i] *3m«wjmc!>m»c!>-'° =>t*£ 
(in) AT*«n«jtt¥Stt«KcDjim&a:«jiE9w 
tt2-r;p*/-;V)6>e»MaB<o (vn) arssns 

AP-'Bfttas. an) sSifcfcra mi) A-essn 

#s2»©**tj*&s:r«©jitt#*^n^n#ft-r-a. 40 
c n s «>sft<m & -a- Ayofe t;ti#i*ii©*j&t5v> ca»Tr 
ttemt»mMi/T^«. tsox, am sc 
•wsn*»*»tt4Mti (vn) scraans^ims 
tt*»t*a«.^t>«T, »&*&**»© p-ioa&isa? 

(+) -2-*i7?s-)v&m&mn£isT®*,nz>i3i so 



5U R (-) -2-^-df^/-;VSffi^®<sJi: 

bT#6ti-5iai;n*|B]*«5&© 1 -^^A-riM 1 *** 
->S*"b^^«ft!»Ht» r (-) -2-ar9?;- 

;* ?)V7)l/3 MzMS *o3fe#iStt*K t. £ 

[0 0 6 2] #?8WTS:SfcC:iWU (Ia), (lb) 

*s«fctf (ic) a-easn5ft&«*»&ft**j:oi(i 
nfcft^iftt (in jSrcii2nzib£®>&m£LTZ.T 

(Ia). (Ib) toUTt (Ic) stress n-sflvs**,*: 

0 fc*#«fc D-^K±©ft-&»*aafS^UT*'75 i ^ 

^»©6^©iai;ti*rRj«3>3'i' hj*!aar©gE»i© 

#&fc«toTliSrn«J:V> (G. W. GrayfcW 
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(18) 

33 

D. G. McDonnel 1, Mol. Cryst. 
Liq. Cryst., vol. 34 (Letter 
s ) , (1977) pp211 #BS) . #S29I©a£JI 

&t&m>*\z.s*>z&m!is~ da) . db) * 
dc) tt&ttnzfc-tvsfrzuzmjiQmift 
tLfc-smt (ii) ^T^s nz>%.s®imm<r>&at-z o . 

0 5~10aS96. £V&$il,<\ZO. 0 5~5SSSfi 

fct?€*v»©t?» »£u<ftv>. ;30fc¥?s&4*ff©i£iin 
sau oss*£M**t#5nsi8®^&©*-75 i 

[0 0 6 3] 

(7) i^^fcfci.sjiiiiafgp-'ro&tess^t**^ 



5 8 641 

34 

ffl^®nc*v»T^«nc*u-5tai;n^iRi©ai»tea*s 
(x) tth<oteCK>%m*m-<Dftm$&mn : &m'> 

sam-eara© tf >^ ^*t# sn*. 

s^jstt«isi©^jina*t^<TaFty&». JtBsw* 
^«s®jiaj&»at# ens. 

(*) H-©feUO^©)fc#}gttfeHSffl^TV^& 
ft, *mt;o*<fctffetai;D©3te^tefeR£il-&LT 
«V»SS-g-©j;3tc. il^it^©MIS*%t»©-C. H^f 

I9S2© (7) ~ (*) *3S9i©3& 

«f4£(T©^Ji«ir^sn^. 

[0064] 

*t>©-e«&n. aTrowt^^TS-a-A/tfy^pfi* 

/- (Cano) "?Jty^fcTaj)tb&. 
##«1 

[0065] 
Hfc3 1] 
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(19) 



#^7-2 58 64 1 



35 



t-C 3 H 7 ^)-^-OC 2 H s 
O 



36 

1 OMt* 



1 0 * 



6 * 



_ O 

i-c s H '{X}^ n ' C5H7 



n-C 3 fl 7 



n " c 5 H i 1 




F 

o>-» 

F 



7SS* 



5 * 



2 8 * 



17 # 



17 » 



[006 6] frZteZ^^yZWiSil&f&toD&l 0 0 £ U 



[0 0 6 7] 
Hfc3 2] 



[00 6 9] 

[0068] T^$n^fl:^*B-3&iaaffi^iipb* [5*3] 

m 3 3* 



I 





1 


&«« 1 


A Vth/A t 


-30—251C 


0.0 


-3.8 


25— 80TC 


-5.5 


-8.7 



[0 0 7 0] utllt «E^*<fc3fcfc^«B--3<0iB 

id £ j: o # e n&*^ * 9 ©*i§itB©a* 

ttttMl 

1 fcSt^vfy^MJWftDdD 10 0 fiSBB 
C - 1 * 0 . 1 S«8B8siD Lfc* 



#*m&<fctfjt8tf*2 

1 li^W^^^M^DO 1 0 0MK8 
50 £3K981£Mt£UTS (+> - 2-***/-**Hl 
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(20) 
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37 



38 



z&mmtVT&znz* ^mme 1-4 3\z^n^^ 
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